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(57) ABSTRACT

An AC/DC adapter having a main body for converting AC
power mto DC power and a DC power cable connected to
the adapter main body. A power supplying jack 1s provided
at an end of the DC power cable and connected to a
connection port of one of a plurality of electronic devices
constituting an electronic system to supply DC power there-
through. At least one grounding cable branches off {from the
DC power cable and forms a grounding path. A grounding
jack 1s provided at an end of the grounding cable and 1s
connected to a connection port of another electronic device
of the plurality of the electronic devices to connect the
grounding cable and a grounding area of the another elec-
tronic device of the plurality of the electronic devices.

10 Claims, 4 Drawing Sheets
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AC/DC ADAPTER AND NOTEBOOK
COMPUTER USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of Korean Patent
Application No. 2003-040849, filed Jun. 23, 2003, 1n the
Korean Intellectual Property Oflice, the disclosure of which
1s mncorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an AC/DC adapter and a
notebook computer using the same, and more particularly to
an AC/DC adapter having an additional grounding jack and
a notebook computer using the same.

2. Description of the Related Art

An AC/DC adapter 1s generally used to convert AC power
into DC power and supply DC power to various electronic
devices such as a notebook computer. As shown in FIG. 4,
a conventional notebook computer 110 has a computer main
body 111 mounted with a central processing unit (CPU) (not
shown). A docking station 121 1s detachably connected with
the computer main body 111 to expand a computer system
and cooperate with the computer main body 111. A connec-
tion port 113 and 123 is selectively connected to a power
supply jack (not shown) of an AC/DC adapter 130 to supply
DC power through a power cord 1335 from the AC/DC
adapter 130. Additionally, the computer main body 111 and
the docking station 121 are electrically connected by a
connector 127. The connector 127 receives/sends data
between the computer main body 111 and the docking
station 121.

Thus, to use a notebook computer 110, a user may connect
the power supply jack of the AC/DC adapter 130 to either of
the connection ports 113 and 123 of the computer main body
111 or the docking station 121.

In a notebook computer system 110 in which the com-
puter main body 111 and the docking station 121 each
constitute an independent system, it 1s very important that
the potential difference between the computer main body
111 and the docking station 121 1s removed to reduce
EMI(electromagnetic interference).

Here, if the AC/DC adapter 130 1s connected only to the
connection port 123 of the docking station 121 and not to the
grounding area 115 of the computer main body 111, the ESD
(electrostatic discharge) current generated from the Com-
puter main body 111 1s discharged to the earth 129 through
the grounding area 115 of the computer main body 111, the

connector 127, the grounding area 125 of the docking station
121, and the AC/DC adapter 130.

In the conventional notebook computer, each grounding
area of the computer main body 111 and the docking station
121 1s connected, but only by the connector 127, so that the
grounding connection 1s not adequate with regard to EMC
(electromagnetic compatability). That 1s, the grounding con-
nection between the computer main body 111 and the
docking station 121 through the connector 127 1s not suili-
cient to remove the electromagnetic interference. Further, 1in
the conventional notebook computer, the ESD current gen-
erated from the computer main body 111 is discharged to the
carth 129 through the long grounding path formed through
the connector 127, the docking station 121 and the AC/DC
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adapter 130, thereby causing damage to each of the circuit
systems of the computer main body 111 and the docking
station 121.

SUMMARY OF THE

INVENTION

Accordingly, 1t 1s an aspect of the present invention to
provide an AC/DC adapter having an additional grounding
jack and a notebook computer using the same.

Additional aspects and advantages of the invention will be
set forth 1n part 1in the description which follows and, in part,
will be obvious from the description, or may be learned by
practice of the mvention.

The foregoing and/or other aspects of the present mnven-
tion are achieved by providing an AC/DC adapter compris-
ing: an adapter main body converting AC power into DC
power; a DC power cable connected to the adapter main
body; a power supplying jack provided at an end of the DC
power cable and connected to a connection port of one of a
plurality of electronic devices constituting an electronic
system to supply DC power therethrough; at least one
grounding cable branched off from the DC power cable and
forming a grounding path; and a grounding jack provided at
an end of the grounding cable and connected to a connection
port of another electronic device of the plurality of the
clectronic devices to connect the grounding cable and a
grounding arca ol the another electronic device of the
plurality of the electronic devices.

According to an aspect of the invention, the power
supplying jack includes a power supplying terminal to
supply DC power supplied through the DC power cable to
one of the plurality of the electronic devices; and a tubular
first grounding terminal disposed concentrically with and
apart from the power supplying terminal, and the grounding
jack comprises a second grounding terminal having the same
cross section and same size as those of the first grounding
jack.

The foregoing and/or other aspects of the present imnven-
tion are achieved by providing a notebook computer having
a computer main body having a first connection port to
which electric power 1s supplied from the outside; a docking
station having a second connection port to which electric
power 1s supplied from outside the docking station, wherein
the docking station and the computer main body are elec-
trically connected through a connector, and an AC/DC
adapter connected to one of either the first connection port
of the computer main body or the second connection port of
the docking station to supply DC power therethrough, the
AC/DC adapter having an adapter main body converting AC
power mto DC power; a DC power cable connected to the
adapter main body; and a power supplying jack provided at
an end of the DC power cable and connected to one of either
the first connection port of the computer main body or the
second connection port of the docking station to supply DC
power therethrough; a grounding cable branched off from
the DC power cable and forming a grounding path; and a
grounding jack provided at an end of the grounding cable
and connected to the other one of the first connection port of
the computer main body or the second connection port of the
docking station to connect the grounding cable and one of
the grounding areas of the computer main body and the
docking station to each other.

According to an aspect of the invention, the power
supplying jack comprises: a power supplying terminal to
supply DC power supplied through the DC power cable to
an electronic device; and a first grounding terminal disposed
concentrically with and apart from the power supplying
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terminal, and the grounding jack comprises a second
grounding terminal having the same section and same size as
those of the first grounding jack.

BRIEF DESCRIPTION OF THE

DRAWINGS

The above and other aspects and/or advantages of the
present invention will become apparent and more readily
appreciated from the following description of the embodi-
ments, taken 1n conjunction with the accompanying draw-
ings of which:

FIGS. 1A through 1C are enlarged perspective views
showing a power supplying jack and a grounding jack of an
AC/DC adapter according to an embodiment of the present
invention;

FIG. 2 1s a combined perspective view of an AC/DC
adapter and a notebook computer according to an embodi-
ment of the present mnvention;

FIG. 3 schematically shows a grounding connection of
FIG. 2;

FIG. 4 schematically shows a grounding connection of a
conventional AC/DC adapter and a notebook computer.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

(L]

Reference will now be made in detail to the embodiments
of the present invention, examples of which are illustrated 1n
the accompanying drawings, wherein like reference numer-
als refer to like elements throughout. The embodiments are
described below 1n order to explain the present invention by
referring to the figures.

As shown 1n the example of FIG. 2, a notebook computer
10 has a computer main body 11 mounted with a central
processing unit (CPU) (not shown) and a docking station 21
detachably connected to the computer main body 11 to
expand a computer system. The computer main body 11 and
the docking station 21 are provided with a first connection
port 13 and a second connection port 23 to receive electric
power supplied from the outside, respectively. As illustrated
in FIG. 3, the computer main body 11 and the docking
station 21 are electrically connected by a connector 27, and
the connector 27 receives/sends data and power between the
computer main body 11 and the docking station 21. While
not shown, the docking station 21 i1s connectable to input
devices (such as keyboards and mice), printers, scanners,
display devices, and other peripherals that are customarily
associated with desktop computers.

FIGS. 1A-1C are enlarged perspective views showing a
power supplying jack 41 and a grounding jack 53 of an
AC/DC adapter 30 according to an embodiment of the
present mvention. As shown 1n this drawing, an adapter 30
according to an embodiment of the present invention pos-
sesses an adapter main body 31 converting AC power 1nto
DC power.

The adapter main body 31 i1s provided with a plug 33 to
supply AC power from an outside source to the adapter main
body 31. The adapter main body 31 also 1s connected to a
DC power cable 35 to supply DC power converted by the
adapter main body 31 to electric devices.

At an end of the DC power cable 35 a power supplying
jack 41 1s provided for connecting to one of the connection
ports 13 and 23 of the computer main body 11 or of the
docking station 21 to supply DC power.

In the shown embodiment, the power supplying jack 41
has a first grip part 43 made of isulating material and a
power supplying terminal 45 made of conductive material
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that protrudes from an end of the first grip part 43 to supply
DC power supplied through the DC power cable 35 to either
the computer main body 11 or the docking station 21. A
tubular first grounding terminal 47 1s disposed concentric
with and apart from the power supplying terminal 45 and 1s
made of conductive material. The power supplying jack 41
supplies power to one of either the computer main body 11
or the docking station 21 and grounds by being connected to
the respective groundmg areas 15 and 25 (refer to FI1G. 3) of
the computer main body 11 and the docking station 21.

The AC/DC adapter according to an embodiment of the
present mvention includes a separate grounding cable 351
that branches oil from a side of the DC power cable 35 and
forms a grounding path. At an end of the grounding cable 51
a grounding jack 53 1s provided for connecting to the
remaining one of the connection ports 13 and 23 of the
computer main body 11 or of the docking station 21.
Plugging 1in the grounding jack 53 connects the grounding
cable 51 to either grounding area 15 or 25 of the other one
of the computer main body 11 and the docking station 21.

In the shown embodiment, the grounding jack 33 has a
second grip part 35 made of insulating material that 1s
configured to be held and a tubular second grounding
terminal 57 protruding from an end of the second grip part
55. The second grounding terminal 57 1s made of conductive
material. As shown, the grounding jack 53 does not include
a power supply terminal 45 as does the power supply jack
41. The second grounding terminal 57 has the same cross
section and 1s the same size as the tubular first grounding
terminal 47 of the power supplying jack 41. Thus, the power
supplying jack 41 and the grounding jack 33 can be com-
patibly connected to each of the connection ports 13 and 23
of the computer main body 11 and the docking station 21.
However, 1t 1s understood that the cross sections do not need
to be the same 1n all aspects of the present invention and that
other types of grounding jacks could be used.

With this configuration, as shown in FIG. 2, the power
supplying jack 41 of the AC/DC adapter 30 according to an
embodiment of the present immvention i1s connected to the
second connection port 23 of the docking station 21 and the
grounding jack 33 of the AC/DC adapter 30 1s connected to
the first connection port 13 of the computer main body 11
and then AC power 1s supplied from an outside source (not
shown) to the AC/DC adapter 30.

If AC power 1s supplied to the AC/DC adapter 30, the
AC/DC adapter 30 converts AC power mto DC power and
converted DC power 1s supplied to the power supplying jack

41 through the DC power cable 35. The circuitry for
converting AC power into DC power 1s generally well

known and will not be discussed.

The DC power supplied to the docking station 21 1s
supplied to the computer main body 11 through the connec-
tor 27. Thus, the computer main body 11 and the docking
station 21 are electrically connected. However, where the
docking station 21 1s not used, the power supplying jack 41
1s connected to the first connection port 13 to supply power
and a ground to the computer 11.

As shown 1n FIG. 3, the grounding paths of the computer
main body 11, the docking station 21 and the AC/DC adapter
30 comprise a first grounding path through the connector 27
and a second grounding path through the grounding cable
51.

Therefore, as the computer main body 11 and the docking
station 21 are operated, part of the ESD (electrostatic
discharge) current generated from the computer main body
11 and the docking station 21 1s discharged to the ground 29
through the connector 27, the grounding area 25 of the
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docking station 21, and the grounding conductor of the DC
power cable 35 and the AC/DC adapter 30. Furthermore, a
part of the ESD current generated from the computer main
body 11 1s discharged to the ground 30 through the ground-
ing cable 51 and the AC/DC adapter 30, so that the damage
of each of the circuit systems of the computer main body 11
and the docking station 21 due to the ESD current can be
reduced.

Moreover, because the grounding cable 51 connects the
grounding area 135 of the computer main body 11 and adapter
30 (1.e., the grounding path between the computer main body
11 and the docking station 21) 1s provided 1n a plurality of
paths, the potential difference between the computer main
body 11 and the docking station 21 1s minimized, thereby
reducing EMI (electromagnetic interference).

Likewise, 11 an additional grounding jack 1s provided at
the AC/DC adapter that supplies electric power to a plurality
of electronic devices constituting an electronic system, the
potential difference between the electronic devices consti-
tuting an electronic system can be minimized. Therefore,
EMI of each of the electronic devices and damage to the
circuit systems ol each of the electronic devices due to the
ESD can be reduced.

In the above-described embodiment, the power supplying
jack of the AC/DC adapter 1s connected to the second
connection port of the docking station and the grounding
jack of the AC/DC adapter 1s connected to the first connec-
tion port of the computer main body. However, the power
supplying jack of the AC/DC adapter may be connected to
the first connection port of the computer main body and the
grounding jack of the AC/DC adapter may be connected to
the second connection port of the docking station. However
it 1s understood that the present invention could be useful
when used with other devices that need second grounding,
conductors to mimmize potential difference and potential
ESD damage such as personal digital assistants, digital
cameras, digital music players and other such electronic
devices that rely in part on docking stations for expanded
capabilities and/or recharging.

As described above, the present invention provides the
AC/DC adapter 1n which the potential difference between
the electronic devices constituting an electronic system can
be minimized. Thus, EMI of each of the electronic devices,
such as the notebook computer and docking station in the
examples above, and the damage to the circuit systems of
cach of the electronic devices due to the ESD can be
reduced.

Although a few embodiments of the present invention
have been shown and described, 1t will be appreciated by
those skilled 1n the art that changes may be made in these
embodiments without departing ifrom the principles and
spirit of the invention, the scope of which 1s defined 1n the
appended claims and equivalents thereof.

What 1s claimed 1s:

1. A notebook computer comprising;

a computer main body having a first connection port to
which electric power 1s supplied from outside the
computer main body;

a docking station having a second connection port to
which electric power 1s supplied from outside the
docking station, wherein the docking station and the
computer main body are electrically connected through
a connector; and

an AC/DC adapter connected to one of the first connection
port of the computer main body and the second con-
nection port of the docking station to supply DC power,
the AC/DC adapter comprising:
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6

an adapter main body converting AC power into DC
power;

a DC power cable connected to the adapter main body;

a power supplying jack provided at an end of the DC
power cable and connected to one of the first con-
nection port of the computer main body and the
second connection port of the docking station to
supply DC power therethrough;

a grounding cable branched off from the DC power
cable and forming a grounding path; and

a grounding jack provided at an end of the grounding
cable and connected to the other one of the first
connection port of the computer main body and the
second connection port of the docking station to
connect the grounding cable and one of grounding

areas of the computer main body and the docking
station to each other,

wherein the connector receives and sends data and DC

power between the docking station and the computer
main body, and

wherein the grounding jack has a grounding conductor
and no power supply terminal.

2. The notebook computer according to claim 1, wherein:
the power supplying jack comprises: a power supplying
terminal to supply DC power supplied through the DC
power cable to an electronic device; and a first ground-

ing terminal disposed concentrically with and apart
from the power supplying terminal, and

the grounding jack comprises a second grounding termi-
nal having the same cross section and same size as
those of the first grounding terminal.

3. An AC/DC power supply adapter for a portable device
and a docking station that interfaces with the portable
device, the adapter comprising;:

a base adapted to convert an AC power input into DC
power;

a power cable connected to the base and terminating at
another end 1n a power supplying jack; and

a grounding cable connected to the power cable and
terminating at another end 1n a grounding jack,

wherein the power supplying jack 1s connectable to one of
the portable device and the docking station, and the
grounding jack i1s connectable to the other one of the
portable device and docking station to supply a ground
path other than through the power supplying jack,

wherein the docking station and the portable device are
clectrically connected through a connector,

wherein the connector receives and sends data and DC

power between the docking station and the portable
device, and

wherein the grounding jack has a grounding conductor
and no power supply terminal.

4. The AC/DC power supply adapter as in claim 3,
wherein the power supplying jack includes a terminal for
supplying DC power and a tubular grounding conductor
coaxial with the terminal.

5. The AC/DC power supply adapter as in claim 4,
wherein the grounding jack includes a tubular grounding
conductor.

6. The AC/DC power supply adapter as in claim 3,
wherein the power supplying jack and the grounding jack
have the same dimensions.

7. An AC/DC power supply adapter for connecting to first
and second electrical devices comprising:

a base unit adapted to convert AC power mto DC power;
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a power cable extending from the base unit and terminat-
ing 1n a power supplying jack so as to provide a power
supply path and a first ground path; and

a grounding cable splitting ofl from the power cable and
terminating 1n a grounding jack so as to supply a second
ground path other than the first ground path, wherein
the power supplying jack 1s for connecting to the first
clectrical device and the grounding jack 1s for connect-
ing to the second electrical device,

wherein the first and second electrical devices are elec-
trically connected through a connector,

wherein the connector receives and sends data and DC
power between the first and second electrical devices,
and
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wherein the grounding jack has a grounding conductor

and no power supply terminal.

8. The AC/DC power supply adapter as i claim 7,
wherein the power supplying jack includes a terminal for
supplying DC power and a tubular grounding conductor
coaxial with the terminal.

9. The AC/DC power supply adapter as i claim 8,
wherein the grounding jack includes a tubular grounding
conductor.

10. The AC/DC power supply adapter as in claim 9,
wherein the power supplying jack and the grounding jack
have the same dimensions.
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